Attenuation of collagen production with small interfering RNA of SPARC in cultured fibroblasts from the skin of patients with scleroderma.
Recently, it was observed that SPARC (secreted protein, acidic and rich in cysteine) is overexpressed in the fibroblasts of skin biopsy specimens obtained from patients with systemic sclerosis (SSc; scleroderma), and that specific inhibition of SPARC expression in normal human fibroblasts attenuated the profibrotic effect of transforming growth factor beta (TGFbeta). The purpose of this study was to examine whether inhibition of SPARC with small interfering RNA (siRNA) can be used to ameliorate the overproduction of major extracellular matrix components in SSc fibroblasts. Fibroblasts obtained from biopsy specimens of the unaffected skin of 3 patients with diffuse SSc and 3 age- and sex-matched healthy controls were cultured and transfected with SPARC siRNA. Before and after transfection, real-time quantitative reverse transcription-polymerase chain reaction, immunostaining, and Western blotting were used to examine the transcription and/or protein levels of SPARC, connective tissue growth factor (CTGF), type I collagen, type II collagen, TGFbeta receptor 1 (TGFbetaR1), and Smad3. Student's paired t-tests were used to determine the significance of the results. SSc fibroblasts showed overexpression of SPARC, COL1A2, COL3A1, and CTGF, which is consistent with an activated fibroblast phenotype. Upon inhibition of SPARC with siRNA, these activated SSc fibroblasts showed decreased gene expression of COL1A2, COL3A1, and CTGF (43%, 54%, and 58%, respectively). In addition, the overproduction of type I collagen protein in SSc fibroblasts was inhibited and was shown to parallel levels of SPARC expression. In contrast, the expression of TGFBR1 and Smad3 did not change significantly nor was the level of phosphorylation of Smad3 reduced upon SPARC siRNA silencing in unstimulated cultured SSc fibroblasts. Overproduction of collagens in SSc skin fibroblasts can be attenuated through SPARC silencing. This inhibition may be associated either with direct interaction between SPARC and collagens or with inhibition of CTGF, which is a downstream effector of TGFbeta signaling. However, SPARC silencing in SSc fibroblasts appears not to be associated with TGFBR1- and Smad3-dependent processes. Application of SPARC silencing represents a potential therapeutic approach to SSc.